Conformational changes of the phosphatidylcholine headgroup due to membrane dehydration. A 2H-NMR study.
The influence of hydration on the orientation of the phosphocholine dipole in bilayer membranes was studied with nuclear magnetic resonance. The phosphocholine headgroup of 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC) was deuterated at the two methylene segments. Phosphorus-31 and deuterium nuclear magnetic resonance measurements were made as a function of hydration in the range of 10-70 wt.% H2O revealing a distinct change in the alignment of the phosphocholine headgroup. With decreasing hydration the N+ end of the phosphocholine head group dipole moves closer to the hydrocarbon layer. The conformational change induced by the loss of water molecules at the membrane surface is qualitatively similar to that observed upon addition of polyhydroxyl compounds.